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ABSTRACT: 

PURPOSE: To provide a small -sized power converter having 
ah excellent 

cooling property by connecting a cooling heat sink for 
forcibly circulating a 

cooling solution between an electrolytic capacitor and 
power, semiconductor 
element . 

CONSTITUTION: A cooling heat sink 6 is formed in a 
•hexagonal shape and three 

cylindrical electrolytic capacitors 4 are fitted to the 
central part of the 

heat sink 6 by providing inserting holes in the central 
part. Then a passage 

for cooling water is formed along the external surface of 
the heat sink 6 and 

power semiconductor elements (IGBT) 5 of different phases 



are fixed to the 

fitting surfaces 6e of the heat sink 6. In addition, 
current sensors 16 are 

fixed to the fitting surfaces 6f of the heat sink 6. The 
inserting holes for 

the capacitors 4, fitting surfaces 6e for the IGBMs 5, and 
fitting surfaces 6f . 

for the sensors 16 are cooled with cooling water forcibly 
circulated by an 

external pump. Therefore, the service lives of the 
capacitors 4 can be 

prolonged by suppressing the temperature rises of the 
capacitors 4 and, at the 

same time, the size of a power converter can be reduced, 
because the capacitors 

4, heat sink 6, IGBT 5, etc., can be arranged at the 
shortest distances. 



COPYRIGHT : ( C ) 1 9 9 6 , JPO 



(19) 0*H#fF/r (JP) (12) £ §fj 4$ ft & $1 (A) (llMMHBKMMW 

126346 

(43)&HB ¥f£8^(1996) 5/!17B 



(51)IntCl. 6 




F I 




H 0 2 M 7/48 


Z 9181 -5H 






7/04 


C 9472 -5H 






H 0 2 P 7/63 


3 0 2 C 












*»* B^fflSclO OL (£ 6 JO 


(21)fflS#^ 


&1ST6 -253198 


(7l)fflEA 


000005108 








#5££itB£SfW5r 


(22) MSB 


^JBft 6 ^ (1994) 10£ 19 B 










(72) 38 W=t 


a© #18 






















(74)ft3A 





(54) ama&m m-xism&& 



(57) [pe»] 




1 

ak-r sm^saaisia. 
s. 

[it*«8 3 n**7iaM=*}vvc. ^aivsas&ti^y 
^kf *«»seasiB. 

'[ff*«9] llM7fe®£fcvvC. ^fflt-hi/^ 

m^y^fy^t. way^y^t^<r>m^%-)ym^ 
x^mmm^umLx^imn^wm^^ix^ 
h%K$ammzii^x . 

m^M^yfy^tm^^mm^m^ i&B& 
x\ fr^*>LMzw&3yTyvnttimn?J\tt 



2) ftHPP8-l 26346 

2 

*u ^otufBm^^yr^k^^'Sr^tTSIS^ti 

^#sik-ri»«*^^a. 

[000 1] 

[MHLbDfM#B] «t*«lHW, tt 
10 [0002] 

[ o o 0 3 ] ±tmwMm))m&ft<o$m±i l zt-hy 

[0004] 

3H±fc - 1- y>7 kl^WR^ k<0SM®«* J 7s# V> 
[0 00 5] ttt. t-vyy? n<<¥X\$&®wm§<r> 
'.I k § <! k liJSflOffl 0 Tft £ . 

[0006] LfrVbifik* ±mmmx\t, tmn 

iSBW^S < kix£v^HM;W/jN$ ntfofti 
30 S#£>S. 

[0007] ifc, Tita ^-fy v+yywh 

crtfmizt h t&tfxKiPk < tel. ^fta y?yvt 

xa v^y^%^%^tmt£htdsb%^mmx^.- 
[0008] *»0jcr)a^(±. /j^t'^attcffiixTtm 

[0009] *»BJ§tf>«0)iWH:, Mt, fcJJHifcft 
[0010] 

40 mm^%^thtdih<r>^m ^'-vru*^ 

Etna y^Xtfcl^^lWHHHBWWOfflt- h x 

[0011] *^sj^-o(i, A' 7 f >J*»fe««E*¥ 
iff S^rtoiEJSayT^k, May-f>"t*^^« 

50 r^tk«*#«««flat. #«»ttf . 



(3) ftffi¥8-l 2 6 346 

3 .4 

? ffiea u sffi^nsBtcm^^fWR^s^tt-s ®^ ( - ) mw/u-rr x»< 1 o MSfl4 3 ^ ur 

zu,z£-oxms$.ztiz>. 2 Rare mmzixi-y hmix^i. 

■[00 12]ff*L<ttb-h^^j&^«T«!rt i [0021] 15121 GBT5<0*;h.mii. t-hi/y 

*VO*S. ' bTWWfittKtttH*. *l/CKI GBT(+)MB 

[00 13] . f5c, 5 diTO3yf>^{+) W-m^9 

iftmi Mnm®frbmfrtuzti®Wiimi l z&tfm ts^i l-csau phw= i gbt<-.)wshf5 

^aSS* 1 ^^ai»&^-t-caiPaS&^M$ti& 10 e, 5f fc«»3V^>^Mli»l^T:7x*10i: 

attSiRCSljWi*. ^aiiSS^ai^i^n^r^ fr/A^l 2XimtZ. l , l 

t IGBTT»£U b-h^y?fc£tfc3i£SV^ 2(iU, V, Wffl**lWL*ttfcjR»Sil. *BH- 

[ooi4]. ' km-ffiizmfeztix^z. 

mmcommisZT^mjim^mMZTfiUziiCox-, ^&<ox\ um. v$, w«*ft-wiHHi*ciiitffi 

*L, SS8SWMII3fctt^-4^TAT*4. [0023] IS2<Dfflffi£?er>TKE£ft£7'*;\'i 4 

[0015] ^'-yf-U 1 j&»fc<0HSE*ffi{±SBftO*»3 20 fiPiafc-SS-^ 5 g . 5 ht, «Srm5£-fe y^BX 

yfyt4. pL<ti3fflcon^<7)3yT : 'y^* ; H« f*H6 f fcSXftft£:rlT^I> U- m&ft&til 

*M^ftH-Wvtvvt*E, mSt^WtLT^-fficom SEU C«^Ai4(±jt»<0«SE*>^-<OJ:3ft:«a 

^J^ttSt^ CWTI GBtdnsulated Gate Bipolar -fey+M 6 ^H^RMLTlSff^ftTV^ . U-F 

Transistor) fcW^] 5^m^>ili». I GBTT'fcU'f 1 5Tt±A-*.X 1 7 fc 4j&9S»fc 

•yf-yT'OON, OFFTjES»«)3ffi3!SS«»S:ff-5 Six. 1 7 #5SSMM83 8SK 

too 1 6] H2&i^i3tae^v%T. m^^^a<7) [00243 mmmx'i±iGBT5i2mm^tz 

[0 0 1 7] ^fflfflh-h^y^6W4»?|#i6«J:<-r J:V\ W*ay ; f>V't>RttCb&. 

mx^x^r^s.-^^u^m^^ixx . ^ratfc 30 [0025] ^ii^mii-mz^mmm^ 

wttiismztLitmiz. mefrhmzo tz&m ti. smimzftmwzxyri sx-tt&mt-hi'y? 

tl 20* ra^t'«flf3yry^KWtJfA/t6ai:, AP^-f7*7 afcg&i-U JSSlfflb- h v-y? 6 

asw* i GBTKwtiB^wffltciBoT*^"^) »m&6 c , 6 dssm^JBt^hs^ttcw 

*|*lfc:3KX4»ai«BI»6b&»iRLTV^4. 7*7 b^Wi55>x-* 1 9"C»SIStuKxri 8^ 

$»S§6 btt-t^TUfcfev^THS fcyjrfcfc 3 £31* flRBSfi* . SHtfcSHcfcJ: 9W*:i*r v?J* Aft 

«&iIS&6 c . 6 dtteSKU A"3Pji»7at , fcfj 6a, I GBTSXtt®6 e , *m±yf&ttW6 t J4*- 

P5iSS7btaffl1-^«tat«^itTV^. ftm&fflSixS. 

[0 0 18) *i/c. fne^aifflt-i-^y^ecoss [002 6] x^afflb-^y^m^bytrixtfffi 

«oa9&a»6c. edUJnlLfcttJB-C-liBaBcaitio 6f {t^fflffib-hi/y^AP^MT7a, JWJIflt- 

fc»»«v^4SaM-4ii:-caS*Siifc}^iaBi»*ge [ 0 0 2 7 3 .I<OBXttffi6 f W5*a^<DlHflifcKB3 

i&ztiz. ti. fr^muw&3yT>-?£7'x^z-frLximzti 

[0019] H4{i:mw3yT r y^4*^affit-Fy zmji^mim^t. mm^^mwm^n^m^zmn 

>7 6 fc#A5*ufc«JB@-C. W&? yfy^mum btiX^i . %->Xft®Mz£ 9 Vify*m Aft 

Aft 6 a[;t»3 Vfy*r 4 #ff ASte^ilTti 0 . # ' 6 a , I GBTffi#ffi6 e . *8frfcyiflKft8i6 f 

(-)S^4 15&J*afflb-h^y^60+>Cf»K:. (+) [0 0 28J iWK^rflWtfc-riikfci-sTWPPa^ 

4 2*%ffl«t*iiW 12 0' jSWSstcii i a ryi?1ffl7*^^ottfi*S* O^Jtt J: < Kttfcffi* 

[ 0 0 2 0 ] ±C L-TtHSn yf/f 4 1 , 50 [ 0 0 2 9 ] H 7 V^y^r^Xt^^0MaOk 



(4) 



!8RPP8-1 2 634 6 



[00 3 0] WBay-fi^-t+JJfiHfkC-JaH^WS 

j&<R-o«^unt»3 yfy^n+m^xAA a tmm 
ayfy-t(-)my^4 5 twmz&mzmmmL 

[oo3i] *w%<omkMizztiimM3>Ty-t<?> 
*&£±#£ i o°cn%.imx'$ . a VTwnt&Mstt. 

t^%mz&#:& . {~mtizi±'m.7>^7 yx2o 

[00 3 2] §f>t{i, WSf n yrVt, ftiPfflb-h 
IGBt3£«fflE*fcE*jB*SO-?3 5% 

[0033] 

m2ttztx'>bmx\ <%®mzmt^mmim s 
[0034] *%mt. mm^yTyy-tigji^mfom 



ms&mitzftmt-hyyfZEmi, mz^n 
vmizn**m&m : Fzmu.zzkiz±y) . /]sst\ 

[01 ] *5ffl8<o«*SMSSjItfflv^«JRg»««)K 

[02] mftaMHtofliiiH. 
[S3] 02<O±B0. 

[ 0 5 ] 0 4 <DflW0T?Sa]3iS& «r*f. 
[06] ^HBJ^fflfflb-hv^^glllfffill. 
[07 ] *»?B«5Wf3yf>t^ <<0**>f6*)jtJk 

l-AVf'J, '2»"fttXftttB, 3-2fiS8EW6«. 4 
-tBnyf^t. 5 (IGBT). 
6-^9ffib-hv-y^. 6a-nyf>t}?A^:, 6 
20 b-ftmSMK* 9, 1 O-^k-r^A', 11-7" 

(-) (tBa^fn-iGBT) » 16-mS-fey 

1f\ R-^^N'ffifit. 



[02] • 
B 2 



[03] 



H 3 






6b 



